The quantum statistical parton distributions approach proposed more than one decade ago is revisited by considering a larger set of recent and accurate Deep Inelastic Scattering experimental results. It enables us to improve the description of the data by means of a new determination of the parton distributions. This global next-to-leading order QCD analysis leads to a good description of several structure functions, involving unpolarized parton distributions and helicity distributions, in a broad range of x and Q 2 and in terms of a rather small number of free parameters. There are several challenging issues and in particular the discovery of a large positive gluon helicity distribution. The predictions of this theoretical approach will be tested for single-jet production and charge asymmetry in W ± production inpp and pp collisions up to LHC energies, using recent data and also for forthcoming experimental results.
Introduction
Deep Inelastic Scattering (DIS) of leptons and nucleons is indeed our main source of information to study the internal nucleon structure in terms of parton distributions. Several years ago a new set of parton distribution functions (PDF) was constructed in the framework of a statistical approach of the nucleon [1] . For quarks (antiquarks), the building blocks are the helicity dependent distributions q ± (x) (q ± (x)). This allows to describe simultaneously the unpolarized distributions q(x) = q + (x) + q − (x) and the helicity distributions ∆q(x) = q + (x) − q − (x) (similarly for antiquarks). At the initial energy scale Q 2 0 , these distributions are given by the sum of two terms, a quasi Fermi-Dirac function and a helicity independent diffractive contribution. The flavor asymmetry for the light sea, i.e.d(x) >ū(x), observed in the data is built in. This is simply understood in terms of the Pauli exclusion principle, based on the fact that the proton contains two up-quarks and only one down-quark. The chiral properties of QCD lead to strong relations between q(x) andq(x). For example, it is found that the well established result ∆u(x) > 0 implies ∆ū(x) > 0 and similarly ∆d(x) < 0 leads to ∆d(x) < 0. This earlier prediction was confirmed by recent data. In addition we found the approximate equality of the flavor asymmetries, namelȳ d(x) −ū(x) ∼ ∆ū(x) − ∆d(x). Concerning the gluon, the unpolarized distribution G(x, Q 2 0 ) is given in terms of a quasi Bose-Einstein function, with only one free parameter, and for simplicity, we were assuming zero gluon polarization, i.e. ∆G(x, Q 2 0 ) = 0, at the initial energy scale. As we will see below, the new analysis of a larger set of recent accurate DIS data, has enforced us to give up this assumption. It leads to an unexpected large positive gluon helicity distribution, giving a significant contribution to the proton spin, a major point which was emphasized in a recent letter [2] . In our previous analysis all unpolarized and helicity light quark distributions were depending upon eight free parameters, which were determined in 2002 (see Ref. [1] ), from a next-to-leading (NLO) fit of a small set of accurate DIS data. Concerning the strange quarks and antiquarks distributions, the statistical approach was applied using slightly different expressions, with four additional parameters [3] . Since the first determination of the free parameters, new tests against experimental (unpolarized and polarized) data turned out to be very satisfactory, in particular in hadronic reactions, as reported in Refs. [4, 5, 6] . The paper is organized as follows. In Section 2, we review the main points of our approach and we describe our method to determine the free parameters of the PDF with the set of experimental data we have used. In Section 3, we exhibit all the unpolarized and helicity distributions we have obtained.
In Section 4, we show the results obtained for the unpolarized DIS structure functions F p,d
2 (x, Q 2 ) in a wide kinematic range, compared with the world data. We also consider e ± p neutral and charged current reactions, and ν(ν)p charged current reactions. This will be completed by our analysis of polarized DIS experiments, like double helicity asymmetries on a proton and on a neutron target. In section 5, we present predictions for cross sections and helicity asymmetries in hadronic collisions, in particular inclusive single-jet production and W production inpp and pp collisions, up to LHC energies. We give our final remarks and conclusions in the last section.
Basic review on the statistical parton distributions
Let us now recall the main features of the statistical approach for building up the PDF, as oppose to the standard polynomial type parameterizations of the PDF, based on Regge theory at low x and on counting rules at large x. The fermion distributions are given by the sum of two terms, a quasi Fermi-Dirac function and a helicity independent diffractive contribution:
at the input energy scale Q 2 0 = 1GeV 2 . We note that the diffractive term is absent in the quark helicity distribution ∆q and in the quark valence contribution q −q. In Eqs. (1,2) the multiplicative factors X h 0q and (X −h 0q ) −1 in the numerators of the non-diffractive parts of the q's andq's distributions, imply a modification of the quantum statistical form, we were led to propose in order to agree with experimental data. The presence of these multiplicative factors was justified in our earlier attempt to generate the transverse momentum dependence (TMD) [7] , which was revisited recently [8] . The parameterx plays 3 the role of a universal temperature and X ± 0q are the two thermodynamical potentials of the quark q, with helicity h = ±. They represent the fundamental characteristics of the model. Notice the change of sign of the potentials and helicity for the antiquarks 1 . For a given flavor q the corresponding quark and antiquark distributions involve eight free parameters: X ± 0q , A q ,Ā q ,Ã q , b q ,b q andb q . It reduces to seven since one of them is fixed by the valence sum rule, (q(x) −q(x))dx = N q , where N q = 2, 1, 0 for u, d, s, respectively. For the light quarks q = u, d, the total number of free parameters is reduced to eight by taking, as in Ref.
For the strange quark and antiquark distributions, the simple choice made in Ref. [1] was improved in Ref. [3] , but here they are expressed in terms of seven free parameters. For the gluons we consider the black-body inspired expression
a quasi Bose-Einstein function, with b G being the only free parameter, since A G is determined by the momentum sum rule. In our earlier works [1, 5] , we were assuming that, at the input energy scale, the polarized gluon, distribution vanishes, so
However as a result of the present analysis of a much larger set of very accurate unpolarized and polarized DIS data, we must give up this simplifying assumption. We are now taking
It is clear that we don't have a serious justification of the functional form of ∆G(x, Q 2 0 ). However the above expression shows that it is strongly related to G(x, Q To insure that positivity is satisfied we must have |P (x)| ≤ 1 (see section 3). However for quarks and antiquarks positivity is automatically fullfied by construction. To summarize the new determination of all PDF's involves a total of twenty one free parameters: in addition to the temperaturex and the exponent b G of the gluon distribution, we have eight free parameters for the light quarks (u, d), seven free parameters for the strange quarks and four free parameters for the gluon helicity distribution. These parameters will be determined from a next-to-leading order (NLO) QCD fit of a large set of accurate DIS data, unpolarized and polarized structure functions, as we will discussed in the following section.
Unpolarized and polarized parton distributions
In order to determine these parameters we have performed a global NLO QCD fitting procedure using only DIS data, because it is well known that the consideration of semi-inclusive DIS data involves uncertainties related to fragmentation functions. For unpolarized DIS we have considered F p,d
2 (x, Q 2 ) from NMC, E665, H1, ZEUS, neutral and charged current e ± p cross sections from HERA and charged current neutrino and anti-neutrino cross sections from CCFR, NuTeV and CHORUS, which allow to extract xF νN 3 (x, Q 2 ). We present in Table 1 the details of the number of points and corresponding χ 2 for each experiment, with a total of 1773 data points for a total χ 2 of 2288. For polarized DIS we have considered g
2 ) from HERMES, E155, SMC, EMC, E143, E154, JLab and COMPASS. We present in Table 2 the details of the number of points and corresponding χ 2 for each experiment, with a total of 269 data points for a total χ 2 of 319. The PDF QCD evolution was done using of the HOPPET program [37] , the minimization of the χ 2 was performed by the CERN MINUIT program [38] and the error bands were calculated using the standard Hessian method.
The new determination of the PDF leads, for the light quarks (q = u, d), to the following parameters: Neutral current e + p HERA [20] 343 285
Neutral current e − p HERA [20] 185 138
Total 2288 1773 Table 2 : Detailed χ 2 for the polarized structure functions g
and four potentials
Concerning the strange quarks we have the following parameters:
and two potentials
7 Finally in the gluon sector, we have the following parameters:
In addition the new universal temperature isx = 0.090 ± 0.002. By comparing with the results of 2002 [1] , we have observed a remarkable stability of some important parameters, the light quarks potentials X ± 0u and X ± 0d , whose numerical values are almost unchanged 2 . The new temperature is slightly lower. As a result the main features of the new light quark and antiquark distributions are only hardly modified, which is not surprizing, since our 2002 PDF set has proven to have a rather good predictive power. We display in Fig.1 
2 , with the corresponding error bands. Similarly the different quark and antiquark helicity distributions x∆f (x, Q 2 ) (f = u, d, s,ū,d ands) versus x, after NLO QCD evolution at Q 2 = 10GeV 2 , with the corresponding error bands are shown in Fig. 2 . Our determination of the gluon helicity distribution deserves a special discussion. We display in Fig. 3Top the gluon helicity distribution versus x at the initial scale Q 2 0 = 1GeV 2 and Q 2 = 10GeV 2 . At the initial scale it is sharply peaked around x = 0.4, but this feature lessens after some QCD evolution. We note that P (x) introduced above, has the following expression, P (x) = 0.731x 5.210 /(x 6.072 + 0.006), which is such that 0 < P (x) < 1 for 0 < x < 1, so positivity is satisfied and the gluon helicity distribution remains positive. As already mentioned the term x d G plays an important role. It has a strong effect on the quality of the fit of g
2 ), since the χ 2 increases substantially when d G decreases. Its value also affects the shape of the gluon helicity distribution, which becomes larger towards the smaller Fig. 3Bottom for two Q 2 values and some data points [39, 40] , which suggest that the gluon helicity distribution is positive indeed. According to the constraints of the counting rules this ratio should go to 1 when x = 1, but we observe that this is not the case here, since for example at the initial scale P (x = 1) = 0.726. In some other parameterizations in the current literature, this ratio goes to zero, since the large x behavior of x∆G(x) is (1 − x) β , with β >> 3 [41, 42] . Clearly one needs a better knowledge of ∆G(x, Q 2 )/G(x, Q 2 ) for x > 0.2. 2 ) = xc(x, Q 2 ) are generated by QCD evolution. 2 ) versus x, for Q 2 = 1 GeV 2 (dashed curve) and after NLO QCD evolution for Q 2 = 10 GeV 2 (solid curve), with the corresponding error band . First we present some selected experimental tests for the unpolarized PDF by considering µN and eN DIS, for which several experiments have yielded a large number of data points on the structure functions F N 2 (x, Q 2 ), N stands for either a proton or a deuterium target. We have used fixed target measurements which probe a rather limited kinematic region in Q 2 and x and also HERA data which cover a very large Q 2 range and probe the very low x region, dominated by a fast rising behavior, consistent with our diffractive term (See Eq. (1)). For illustration of the quality of our fit and, as an example, we show in Fig. 4 and Fig. 5 , our results for
2 ) on different fixed proton targets, together with H1 and ZEUS data . We note that the analysis of the scaling violations leads to a gluon distribution xG(x, Q 2 ), in fairly good agreement with our simple parametrization (See Eq. (3)).
Another rather interesting physical quantity is the neutron F n 2 structure function and in particular the ratio
2 ) which provides strong contraints on the PDF of the nucleon. For example the behavior of this ratio at large x is directly related to the ratio of the d to u quarks in the limit x → 1, a long standing-problem for the proton structure. We show the results of two experiments, NMC in Fig. 6 , which is very accurate and covers a reasonnable Q 2 range up to x = 0.7 and CLAS in Fig. 7 , which covers a smaller Q 2 range up to larger x values, both are fairly well described by the statistical approach. Several comments are in order. In the small x region this ratio, for both cases, tends to 1 because the structure functions are dominated by sea quarks driven by our universal diffractive term. In the high x region dominated by valence quarks, the NMC data suggest that this ratio goes to a value of the order of 0.4 for x near 1, which corresponds to the value 0.16 for d(x)/u(x) when x → 1, as found in the statistical approach [5] . The CLAS data at large x cover the resonance region of the cross section and an important question is whether Bloom-Gilman duality holds as well for the neutron as it does for the proton. We notice that the predictions of the statistical approach suggest an approximate validity of this duality, except for some low Q 2 values. A better precision and the extension of this experiment with the 12GeV Jefferson Lab will certainly provide even stronger constraints on PDFs up to x ≃ 0.8.
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Figure 4:
2 ) as a function of x for fixed Q 2 and data from HERMES [43] , E665 [12] , NMC [17] , EMC [44] , H1 [14, 15] , ZEUS [13] , BCDMS [45] We now turn to the inclusive neutral and charged current e ± p cross sections which, in addition to F p 2 , give access to other structure functions. The neutral current DIS processes have been measured at HERA in a kinematic region where both the γ and the Z exchanges must be considered. The cross sections for neutral current can be written, at lowest order, as
wherẽ
The structure function F L (x, Q 2 ) is sizeable only at high y and we will come back to it later. The other structure functions introduced above, have the following expressions in terms of the parton distributions
Here the kinematic variables are y = Q 2 /xs, Y ± = 1±(1−y) 2 , √ s = 2 E e E p , E e and E p are the electron (positron) and proton beam energies respectively. Morever, v i and a i are the vector and axial-vector weak coupling constants for the lepton e and the quark f , respectively, and e f is the charge. The function χ z (Q 2 ) is given by
where θ W is the weak mixing angle and M Z is the Z-boson mass. The reduced cross sections are defined as
Our predictions are compared with HERA data in Fig. 8 , as a function of x, in a broad range of Q 2 values and the agreement is excellent. For low Q 2 , the contribution of the longitudinal structure function F L (x, Q 2 ). to the cross section at HERA is only sizeable at x smaller than approximately 10 −3 and in this domain the gluon density dominates over the sea quark density. More precisely, it was shown that [48] 
Before HERA was shut down, a dedicated run period, with reduced proton beam energy, was approved, allowing H1 to collect new results on F L . We show on Fig. 9 the expectations of the statistical approach compared to the new data, whose precision is reasonable. The trend and the magnitude of the prediction are in fair agreement with the data, so this is another test of the good predictive power of our theoretical framework. 2 ) averaged in x at given Q 2 values. Data are from ZEUS [49] and H1 [50] and the curve is the result of the statistical approach.
One can also test the behavior of the interference term between the photon and the Z exchanges, which can be isolated in neutral current e ± p collisions at high Q 2 . We have to a good approximation, if sea quarks are ignored, xF
2 ) and the comparison between data and prediction is displayed in Fig. 10 . extracted in e ± p collisions at HERA. Data are from ZEUS [51] and H1 [52] , the curve is the prediction of the statistical approach.
The charged current DIS processes have been also measured accurately at HERA in an extented kinematic region. It has a serious impact on the determination of the unpolarized parton distributions by allowing a flavor separation because they involve only the W ± exchange. The cross sections are expressed, at lowest order, in terms of three structure functions as follows
and the reduced cross sections are defined as
At leading order for e − p → ν e X with a longitudinally polarized beam
20
and for
At NLO in QCD F cc L is non zero, but it gives negligible contribution, except at y values close to 1. Our predictions for σ cc (x, Q 2 ) at NLO are compared with H1 and ZEUS data in Fig. 11 , as a function of x in a broad range of Q 2 values and the agreement is very good. The differential inclusive neutrino and antineutrino cross sections have the following standard expressions
y is the fraction of total leptonic energy transfered to the hadronic system and E ν is the incident neutrino energy. F 2 and F 3 are given by Eq. (20) for νp and Eq. (21) forνp, and F 1 is related to F 2 by
where R = σ L /σ T , the ratio of the longitudinal to transverse cross sections of the W-boson production. Our results at NLO compared with the CCFR and NuTeV data are shown in Fig. 12 . The agreement is very good and as expected, for fixed x, the y dependence is rather flat for neutrino and has the characteristic (1 − y) 2 behavior for antineutrino. 
Polarized DIS experiments
The spin-dependent structure function g 1 (x, Q 2 ) has the well-known NLO QCD expression
∆q(x, Q 2 ), ∆q(x, Q 2 ) and ∆G(x, Q 2 ) are quark, antiquark and gluon helicity distributions in the nucleon. δC(x) q,G are the NLO spin-dependent Wilson coefficient functions and the symbol ⊗ denotes the usual convolution in Bjorken x space. n f is the number of active flavors (n f = 4 in our analysis). We recall that according to the results shown in Section 3, we have obtained a good flavor separation of these helicity distributions: for all x and Q 2 values, ∆u > 0 is the largest one, ∆d < 0 is smaller in magnitude, ∆ū > 0 and ∆d < 0 are approximately opposite and ∆s < 0, ∆s < 0 are much smaller.
We now turn to the important issue concerning the asymmetries A p,d,n 1 (x, Q 2 ), measured in polarized DIS. We recall the definition of the asymmetry A 1 (x, Q 2 ), namely
where
and R(x, Q 2 ) is the ratio between the longitudinal and transverse photoabsorption cross sections. When x → 1 for Q 2 = 4 GeV 2 , R is the order of 0.30 or less and γ 2 (x, Q 2 ) is close to 1, so if the u quark dominates, we have A 1 ∼ 0.6∆u(x)/u(x), so it is unlikely to find A 1 → 1, as required by the counting rules prescription, which we don't impose. We display in Fig. 13 the world data on A p 1 (x, Q 2 ) (Top) and A n 1 (x, Q 2 ) (Bottom), with the results of the statistical approach at Q 2 = 4GeV 2 , up to x = 1. Indeed we find that A p,n 1 < 1.
Finally one important outcome of this new analysis of the polarized DIS data in the framework of the statistical approach, is the discovery of a large positive gluon helicity distribution, which gives a significant contribution to the proton spin [2] . 2 ) with the result of the statistical approach at Q 2 = 4 GeV 2 , including the corresponding error band. Data are from [22] - [33] . 25 
Hadronic collisions
A precise determination of parton distributions allows us to use them as input information to predict strong interaction processes, for additional tests of pertubative QCD and also for the search of new physics. Here we shall test our statistical parton distributions for the description of two inclusive reactions, single-jet and W ± productions in pp andpp collisions.
Single-jet production in pp andpp collisions
The cross section for the production of a single-jet of rapidity y and transverse momentum p T , in a pp orpp collision is given, at lowest-order (LO), by
√ s is the center of mass energy of the collision. In the above sum, i, j stand for initial gluon-gluon, quark-gluon and quark-quark scatterings, dσ ij /dt are the corresponding partonic cross sections and Q 2 is the scaling variable. The NLO QCD calculations at O(α 3 s ), were done using a code described in Ref. [53] , based on a semi-analytical method within the "smallcone approximation, improved recently with a jet algorithm for a better definition [54] 3 . In Fig. 14(Top) our results are compared with the data from STAR experiment at BNL-RHIC and this prediction agrees very well with the data. Now we would like to test, in a pure hadronic collision, our new positive gluon helicity distribution, mentioned in Section 2. In a recent paper, the STAR experiment at BNL-RHIC has reported the observation, in single-jet inclusive production, of a non-vanishing positive double-helicity asymmetry A jet LL for 5 ≤ p T ≤ 30GeV, in the near-forward rapidity region [56] . We show in Fig. 14 (Bottom) our prediction compared with these high-statistics data points and the agreement is very reasonable. , with jet radius parameter R=0.7, for −0.8 < η < 0.8, from STAR data, obtained with an integrated luminosity of 5.39pb −1 [55] and the prediction from the statistical approach. Bottom: Our predicted double-helicity asymmetry A jet LL for single-jet production at BNL-RHIC in the near-forward rapidity region, versus p T and the data points from STAR [56] , with the corresponding error band.
There are several data sets for the cross section of single-jet production which will allow us to test our predictions. First we show in Fig. 15(Top) , the results, versus p jet T for different rapidity bins, from D0 [57] and the results from ALICE [58] in Fig. 15(Bottom) . There are in very good agreement with the statistical approach, as well as the results from ATLAS and CMS displayed in Fig. 16 at √ s = 7TeV. Given the fact that the experimental results are falling off over more than eight orders of magnitude, this is a remarkable confirmation of the Standard Model expectations, leaving no room for new physics. However some deviations might occur when LHC will reach a higher energy regime and this is why we give in Fig. 17 , our predictions for the single-jet cross section at √ s = 13TeV.
W ± production in pp andpp collisions
Let us recall that for the W ± production in pp collision, the differential cross section dσ W ± pp /dy can be computed directly from the Drell-Yan picture in terms of the dominant quark-antiquark fusion reactions ud → W + and ud → W − . So for W + production, we have to LO
where x 1,2 = M W / √ s exp(±y), y is the rapidity of the W and √ s denotes the c.m. energy of the collision. For W − production, we have a similar expression, after quark flavors interchanged and clearly these y distributions are symmetric under y → −y. In the case ofpp collision we have
which is no longer symmetric under y → −y, but it simply follows that for W − production and we have
(−y). Let us now turn to the charge asymmetry defined as
and clearly we have A(y) = −A(−y). It contains very valuable informations on the light quarks distributions inside the proton and in particular on the ratio of down-to-up-quark, as noticed long time ago [61] . Although the cross sections are largely modified by NLO and NNLO QCD corrections, it turns out that these effects do not affect the LO calculation of the charge asymmetry [62] . A direct measurement of this asymmetry has been achieved at FNAL-Tevatron by CDF [63] and D0 [64] and the results are shown in Fig. 18 , together with the prediction of the statistical approach. The agreement is very good in the low-y region. However in the high-y region the charge asymmetry might not flatten out, following the behavior of our predicted d(x)/u(x) ratio in the high-x region (see Fig. 4 of Ref. [5] ). In view of forthcoming data from the LHC, we display in Fig. 19 , predictions from the statistical approach at √ s = 7 and 13 TeV. In this case the W charge asymmetry is symmetric in y W and at fixed y W it decreases for increasing energy. However, it is not always possible to reconstruct the W -boson and to measure the boson rapidity, because of the energy carried away by the neutrinos in leptonic W -boson decays. A quantity more directly accessible experimentally is the lepton charge asymmetry, defined as
where dσ/dη is the differential cross section for W -boson production and subsequent leptonic decay and η = − ln [tan (θ/2)] is the charged lepton pseudorapidity in the laboratory frame, with θ being the polar angle measured with respect to the beam axis.
There was an earlier experimental result at the LHC from ATLAS [65] , obtained with a total integrated luminosity of 31pb −1 , but more recently CMS [66] released a data sample corresponding to a total integrated luminosity of. 4 .7fb −1 . We display in Fig. 20 both data sets, together with the results of our calculations, which were done using the FEWZ code [67] . Although the statistical approach is compatible with CMS data, a higher accuracy is required before considering that it is a very conclusive test of our PDF's.
Finally we consider the process − → p p → W ± + X → e ± + X, where the arrow denotes a longitudinally polarized proton and the outgoing e ± have been produced by the leptonic decay of the W ± -boson. The parity-violating asymmetry is defined as
Here σ h denotes the cross section where the initial proton has helicity h. It is an excellent tool for pinning down the quark helicity distributions, as first noticed in Ref. [68] . A P V L was measured recently at RHIC-BNL [69] and the results are shown in Fig. 21 . As explained in Ref. [6] , the W − asymmetry is very sensitive to the sign and magnitude of ∆ū, so this is another successful result of the statistical approach. for charged-lepton production at BNL-RHIC from STAR [69] , through production and decay of W ± -bosons versus y e the charged-lepton rapidity. The solid curves are the predictions of the statistical approach, including the error bands.
Concluding remarks
Our quantum statistical approach to parton distributions, proposed thirteen years ago, has been revisited in the light of a large set of most recent world data from spin-averaged and spin-dependent pure DIS experiments, excluding semi-inclusive DIS and hard scattering processes. The construction of the PDF allows us to obtain simultaneously the unpolarized distributions and the helicity distributions, a rather unique situation. In the current literature one finds, on the one hand, global QCD analysis of spin-averaged experiments, some including LHC data, [52, 70, 71, 72, 73, 74] to extract unpolarized distributions and, on the other hand, global QCD analysis of spin-dependent experiments [41, 42, 75, 76] , to determine the helicity distributions. They don't restrict themselves to DIS experiments, like we do, and in general their parameterizations involve many free parameters, whose total number and physical meaning are considered to be irrelevant.
Our aim in the analysis of the DIS data was to incorporate in the structure of the PDF some physical principles, like Bose-Einstein distributions for gluons and Fermi-Dirac distributions for quarks and antiquarks, which are simply related from chiral properties of QCD. This allows us to reduce the number of free parameters, some of them having a physical interpretation. The improvements we have obtained from this new version is a more accurate determination of light quarks, strange quarks, strongly related to their corresponding antiquarks, and gluon distributions. We have discovered a large positive polarized gluon distribution, ∆G(x, Q 2 ), very similar to that coming from the results of Ref. [75] (see also Ref. [76] ). As we have seen there are several challenging questions related to large-x predictions, because the large-x structure of hadrons is essential for a complete picture.
The predictive power of our approach lies partly in the DIS sector, but mainly in the rich domain of hadronic collisions, up to LHC energies. We have shown that our predictions for several spin-averaged and spin-dependent processes at RHIC, Tevatron and LHC, are already in fair agreement with existing data and we expect this will be confirmed by forthcoming experiments.
